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© Method of detecting the number of revolutions. 



© A method of detecting the number of revolutions 
wherein a pulse generator is used and when the 
pulse interval of pulses produced by the pulse gen- 
erator becomes longer, an estimated value of revolu- 
tions is derived from a table in accordance with the 
lapse of time from the preceding pulse. 
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METHOD OF DETECTING THE NUMBER OF REVOLUTIONS 



This invention relates to a method of detecting 
the number of revolutions of a driving unit, such as 
a motor, and particularly to a method of detecting 
the number of revolutions of the driver at a rela- 
tively low speed. 5 

According to a method which has hitherto been 
proposed in the prior art, the number of revolutions 
of a motor is detected by connecting a pulse 
generator to the output shaft of the motor so that 
the number of revolutions of the motor is deter- io 
mined by measuring the interval of the generated 
pulses on the basis of the fact that the interval of 
the generated pulses is in inverse proportion to the 
number of revolutions of the motor. 

Such a prior art method will be described in 75 
more detail with reference to the time chart shown 
in Fig. 1 of the drawings. The pulse interval of the 
output signal 51 of the pulse generator gradually 
lengthens as the number of revolutions of the mo- 
tor decreases. Since the detected value 52 of the 20 
number of revolutions is updated at each pulse 
interval, as the motor decreases in speed, the error 
of the detected number 52 of the revolutions rela- 
tive to the true number 53 of the revolutions of the 
motor becomes large. When the motor is stopped, 25 
the output signal 51 of the pulse generator remains 
unchanged and this results in no updating of the 
detected number 52 of revolutions resulting in an 
error of detection, thereby not providing a correct 
determination of the true number 53 of revolutions 30 
of the motor. If a relatively large number of pulses 
is generated every one revolution, the precision of 
detection may be improved even at a low rotating 
speed. In such a case, however, the frequency of 
the pulses at a high rotating speed would be in- 35 
creased to require a pulse input circuitry of high- 
speed responsiveness and sensitivity, which char- 
acteristics lead to the tendency of being adversely 
affected by noise. 

In view of the above problems, the object of 40 
the present invention is to provide a method of 
precisely detecting in a simple manner the number 
of revolutions at a relatively low speed. 

According to the present invention, there is 
provided a method of detecting the number of 45 
revolutions of a driver, such as a motor, by using a 
pulse generator for detecting the number of revolu- 
tions of the driver, and providing an output signal 
as a revolution detecting signal In accordance with 
the lapse of time of a timer activated by the output so 
signal of the pulse generator, even when the pulse 
interval of the pulse generator becomes longer and 
no pulse signal is produced. 

With such an arrangement, when the rotation of 
the motor becomes lower and the pulse interval of 



the pu|se generator becomes longer, an output 
signal is produced as a revolution detecting signal 
by deriving the number of revolutions from a table 
in accordance with the lapse of time of the timer 
activated by the pulse signal of the generator, even 
If a pulse is no longer generated by the pulse 
generator. 

For a better understanding of the invention, 
reference is made to the accompanying drawings, 
in which: 

Fig. 1 is a time chail of a conventional 
method of detecting the number of revolutions: 

Fig. 2 is a block diagram of a circuit for 
carrying out the method of detecting the number of 
revolutions according to an embodiment of the 
present invention; 

Fig. 3 is a time chart of the embodiment of 
the method of the present invention; and 

Fig. 4 is a flowchart showing the operation of 
the method of the present invention. 

Referring now to Fig. 2, there is shown a block 
diagram of a circuit for carrying out the method of 
detecting the number of revolutions in accordance 
with the present invention. In Fig. 2, a motor 1 is 
used as a driver and a pulse generator 2 is con- 
nected to the motor 1 for producing pulses as a 
function of the number of revolutions thereof. A 
revolution calculating circuit 3 calculates the period 
of the pulses generated by the pulse generator 2. 
A desired value 4 of revolutions and the calculated 
revolution are added at a summing point 5 and 
then provided to an amplifier 6 so that a feedback 
control is carried out. 

The detection of the number of revolutions of 
the motor 1 is achieved by a revolution calculating 
circuit 3 which detects the interval of the pulses 
generated by the pulse generator 2 and calculates 
the reciprocal number of the period to provide the 
number of revolutions. When the motor speed is 
reduced and the interval of the pulses of the pulse 
generator 2 becomes long, the revolution calculat- 
ing circuit 3 derives the number of revolutions from 
a table (not shown) in accordance with the time 
lapse of a timer (not shown) triggered by the pulse 
generator 2 and produces an output signal as a 
detection signal for the number of revolutions. The 
table stores values of decrease in the number of 
revolutions corresponding to the lapse of times. 
Even if a pulse is no longer produced, the circuit 3 
can provide the output signal. 

Fig. 3 is a time chart illustrating an example of 
the output of the revolution calculating circuit 3. 
When the number of revolutions decreases and 
arrives at a predetermined value, that is, a pre- 
determined time period set by the timer has 
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elapsed from a leading edge of the output signal 
51 of the pulse generator, such as a time point ts, 
the value of revolutions is derived from the table. 
The derived revolutions 52A - 52C substantially 
follow the actual number 53 of revolutions of the s 
motor to reduce the error of detection. With the 
present invention, thus, in the case of detecting the 
number of revolutions of the motor using the pulse 
generator 2, in order to prevent the detection error 
of the rotation from being large, when the number io 
of revolutions of the motor becomes low and the 
pulse interval increases and the timer clocks a 
predetermined time period from the leading edge 
of the pulses from the pulse generator 2, the value 
of revolutions is produced according to the lapse of 75 
time of the timer and outputted as a revolution 
detecting signal. 

The method of detecting the number of revolu- 
tions will be described with reference to Fig. 3 and 
the flow chart shown in Fig. 4. First, when a leading 20 
edge of the pulses from the pulse generator 2 is 
detected (step S1), for example, edges 54, 55, 56, 
the timer is activated (step S2). Next, the pulse 
width is detected by counting the time period from 
the preceding pulse edge, for example, ts - U (step 25 
S3), and the number of revolutions of the motor 1 
is calculated from the reciprocal of that pulse width 
and then set in an outputable state (step S4). 
Subsequently, the set data of the number of revolu- 
tions is" outputted (step S5). in the case where a 3D 
leading edge of pulses is not detected for a pre- 
determined time, it is determined whether the 
present revolutions are high or low in comparison 
to a predetermined value (step S6). if the number 
of revolutions is high such as the period ti - t2, the 35 
operation proceeds to the end (step S10). If the 
number of revolutions is low such as the periods 
- 13 and W - ts, the values 52A and 52B of revolu- 
tions are derived from the table in accordance with 
the lapse of time (t3 - h and ts - U) of the timer 40 
(step S7). Subsequently, if the table value is still 
smaller than the present number of revolutions 
which is being outputted (step S8), the value taken 
out from the table is set to be outputted as the 
number of revolutions (step S9) and then outputted 45 
at the data for the number of revolutions (step S5). 
If the table value is not smaller than the present 
number of revolutions, the processing proceeds to 
the end (step S10). 

If a leading edge is still not detected (step S1) so 
for a predetermined time from the preceding edge 
(56), the timer outputs an additional signal (ts) and 
the value (52C) of revolutions Is derived again from 
the table (step S7). 

As described above, according to the present 55 
invention, even if the motor rotation is reduced and 
the interval of the pulses of the pulse generator 
becomes long and no pulse is generated, an output 



is produced as a signal of detection of the number 
of revolutions depending on the lapse of time of 
the timer, so that the number of revolutions at a 
relatively low speed can be detected by a simple 
and highly precise method. 

Although the present invention is described 
with reference to a certain embodiment, it will be 
apparent to those skilled in the art that various 
alterations and modifications can be made within 
the scope of the invention. 

Claims 

1 . A method of detecting the number of revolu- 
tions of a driver, comprising the steps of detecting 
the number of revolutions of the driver by using a 
pulse generator, and providing an output as a sig- 
nal for detecting the number of revolutions in ac- 
cordance with the lapse of time of a timer triggered 
by leading edge of pulses of the pulse generator 
when the pulse interval of the pulses from the 
pulse generator becomes longer than a predeter- 
mined time period. 

2. A method as set forth in Claim 1 wherein 
said driver is a motor. 

3. A method as set forth in Claim 2 wherein 
said pulse generator produces pulses as a function 
of the number of revolutions of the motor. 

4. A method as set forth in Claim 1 wherein 
said predetermined time period is determined by 
said timer. 
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